Mast cell chymase is a possible mediator of neurogenic bladder fibrosis.
Urinary bladders of patients with myelomeningocele, owing to spina bifida, are often functionally impaired, fibrotic organs. Common to this condition are repeated occurrences of bladder infection and inflammation. Since mast cells have been associated with a fibrogenic response in inflammatory conditions, we investigated the role of mast cell granule product, chymase, as a mediator of myleodysplastic bladder fibrosis. Human control and myelodysplastic bladder tissues were stained with Unna's stain and chymase antibody to determine mast cell number and localization. Cell specific localization of collagen mRNAs was determined by in situ hybridization (ISH). In vitro, normal human bladder fibroblasts were treated with recombinant chymase, heparin and inhibitors, and collagen subtype concentration was determined by enzyme linked immunosorbent assay (ELISA). Myelodysplastic bladders were characterized by increased mast cells in the detrusor muscle layer compared to control bladders, as well as mast cell degranulation and increased connective tissue deposition. Both types I and III collagen mRNA localized to fibroblasts surrounding detrusor muscle fascicles, whereas only collagen III mRNA localized to cells within connective tissue infiltrated muscle bundles in myelomeningocele bladder tissue. Chymase treatment of bladder fibroblasts, in vitro, was dose-dependent and resulted in significant increases in both types I and III collagen. Heparin did not alter collagen protein expression, whereas heparin-chymase combination modulated type III collagen expression. Serine protease inhibitor, phenylmethylsulfonlyfluoride, did not inhibit collagen synthesis, whereas denatured chymase resulted in decreased collagenous protein levels. Bladder fibrosis may be mediated by mast cell chymase stimulation of collagen synthesis.